Neonatal nasal septal deviations can occur as a result of trauma in utero or during birth. They are associated with significant clinical implications, including respiratory distress and failure to thrive. The incidence and classification of these deformities are varied in the otolaryngology literature. Some authors advocate conservative observation, but no consensus on management has been reached. We present 2 cases of neonatal septal deviation that occurred during difficult deliveries. We repaired the defects with closed reduction in the operating room within the first 2 weeks of life to good effect.
Introduction
Congenital and acquired neonatal nasal septal deviations occur with varying frequency, ranging from 1 to 30% of births in different studies. [1] [2] [3] [4] [5] Neonatal septal deformities have been classified as anterior and combined. Anterior dislocations typically represent subluxations of the cartilage from the maxillary crest corresponding to Cottle areas 1 and 2. Combined dislocations involve the entire septum, both anterior and posterior. A posterior location corresponds to Cottle areas 3, 4, and 5. 1, 6, 7 Anterior nasal septal deviations are more likely to occur during spontaneous vaginal deliveries than during cesarean deliveries. As the neonate's head undergoes internal rotation in the pelvis, it is possible to traumatize the septal architecture. The type of delivery is not always clearly related to the deviation, although it has been proposed that a left anterior occiput presentation may predispose to a rightward nasal septal deviation and vice versa. In one study, anterior septal deviation occurred in 22.2% of vaginal deliveries, compared with only 3.9% in cesarean deliveries. 2 This supports the concept that birth-associated trauma is a significant contributor to anterior nasal septal deviation.
Another model is the maxillary molding theory proposed by Gray, which holds that neonatal deformities are caused by prolonged, transmitted pressure in utero. 8 This model may better explain combined deformities, the incidence of which is equal in vaginal and cesarean deliveries. 2 The possibility of a severely deviated septum becomes clear when an infant experiences nasal obstruction leading to cyanotic spells during feeding, since these children are obligate nasal breathers. Affected infants are forced to intermittently stop feeding in order to breathe, which can result in failure to thrive. Obstruction may even lead to increased pulmonary resistance, pulmonary hypertension, and respiratory failure if left uncorrected. Even the less severe deviations are not completely benign, as they are believed to predispose neonates to rhinosinusitis, eustachian tube dysfunction, and otitis media.
Increasingly, otolaryngologists are performing closed reductions of anterior septal dislocations within the first few days of life. The potential benefits include relief of obstruction, adequate feeding, proper nutrition, normal development, prevention of future chronic upper airway disease and, not insignificantly, correction of cosmetic deformity.
In this article, we describe 2 new cases of anterior septal dislocations in infants to add to the growing body of literature that supports early intervention in these cases. 4, [9] [10] [11] Exemption was obtained from the Ochsner Clinic Foundation Institutional Review Board for this study, and consent for the photographs was obtained from the patients' legal guardians. neonatal nasal sePtal deViation: two cases of successful early surGical interVention Case reports Patient 1. A full-term girl was born by cesarean delivery at a local hospital following failure to progress after face presentation. She was referred to the pediatric otolaryngology unit at the Ochsner Clinic on day 11 of life for evaluation of noisy breathing, snoring, and a noticeable cosmetic deformity. She was also experiencing difficulty with breastfeeding secondary to difficulty latching and respiratory distress while feeding.
Physical examination revealed a very thin child with prominent stertor. Her nasal tip was severely deviated to the left, which corresponded to a rightward dislocation of the anterior cartilaginous septum from the maxillary crest (figure 1).
The patient underwent surgical correction on day 14 of life. General endotracheal anesthesia was induced in the operating room by pediatric anesthesia without difficulty. The nose was decongested with topical oxymetazoline, and lidocaine 1% with epinephrine 1:100,000 diluted 1:1 in normal saline was injected submucosally into the septum. Asch forceps were used to lift the displaced cartilage and place it back onto the maxillary crest. Goldman and Cottle elevators were used adjunctively to manipulate the septal cartilage until a satisfactory airway was achieved. Both the external appearance and airway patency were dramatically improved.
Nasal packing was fashioned from a rolled Telfa dressing soaked in bacitracin ointment, placed in the right nasal cavity and sutured to the septum. This aided in hemostasis and in stenting the septum in proper position (figure 2).
The patient was sent to the neonatal intensive care unit (NICU) for cardiorespiratory monitoring while the packing was in place. Oral amoxicillin/clavulanate was administered for prophylaxis. The packing was removed on postoperative day 5, and the patient was sent home in good condition. She was discharged on a nasal saline spray and amoxicillin/ clavulanate for 1 week.
At follow-up 3 weeks after surgery, a significant cosmetic improvement was noted in terms of her external nasal deflection (figure 3). Her stertor had also resolved. The family reported that she was no longer snoring and that her feeding had improved. Of note, she did have a chronic right nasolacrimal duct obstruction that was repaired approximately 1 year later. Patient 2. A girl was born during a difficult delivery at 37 weeks and 3 days after an unremarkable pregnancy at the Ochsner Clinic. She was in an occipital posterior position and required forceps delivery because of prolonged labor and maternal exhaustion. Immediately after birth, she displayed stertor at rest with increased work of breathing and intolerance to oral feeds. The pediatric service noted a "flat nasal dorsum."
The patient was evaluated in the pediatric otolaryngology unit immediately after birth and found to have a severely obstructed nasal airway. Her nasal tip was deviated to the left secondary to a rightward dislocation of the anterior septum from the maxillary crest ( figure  4) . No bony abnormalities were noted. An abrasion was observed on the nasal dorsum.
The patient underwent a closed reduction under general anesthesia on day 3 of life. The reduction was performed in the same manner used for patient 1, with the use of an Asch forceps and Cottle and Goldman elevators to manipulate the septum toward the midline. Again, a Telfa pack was placed as a splint on the left side, and the patient was monitored in the NICU for 5 days until the packing was removed (figure 5). At the 3-week follow up, the patient displayed a marked improvement in nasal airway patency and a resolution of her stertor and snoring. Her family denied any feeding difficulty, and they were pleased with her nasal cosmesis. Aesthetically, a much-improved external appearance was achieved with a straighter nasal tip and columella ( figure 6 ).
Discussion
Deviation of the neonatal septum can present as a significant functional impairment. Cosmetic deformity cannot be devalued, as it is often a primary concern of the family. The question of how and when to intervene in these cases is not yet universally agreed upon. Many authors advocate early intervention, but there are those who argue that conservative management is more appropriate.
In deciding on a management strategy, we must evaluate the consequences of the obstructive component of the deviation, such as an inability to tolerate feeds, stertor at rest, snoring/obstruction during sleep, and failure to thrive. In patients with these outward manifestations of nasal septal deviation, early intervention seems appropriate given the risk of pulmonary hypertension and failure to thrive. Aesthetically, surgeons can empathize with parents who do not want their child to live with a significantly deformed nose.
The long-term implications of a significantly deviated nasal septum during a child's growth must also be considered. It is thought that septal cartilage plays an important role in midfacial development. Early trauma to the septal cartilage is believed to affect the normal growth and development of the face, palate, and dentition. It is this relationship to midfacial growth that has traditionally led many physicians to take a conservative approach to septal manipulation and repair early in life. However, a growing body of literature supports early intervention, as studies have demonstrated satisfactory long-term outcomes. [9] [10] [11] [12] [13] [14] Correction of these deformities allows for proper alignment of the midfacial structures. The initial insult of fracture reduction does not seem to adversely affect development.
Advocates of conservative management argue that the septum will spontaneously recover its midline position during the first few weeks of life. A study by Kawalski and Spiewak found a decrease in anterior septal deviations with time over the first 4 days of life, demonstrated by linear regression analysis. 2 This finding led to them to conclude that surgical correction should be pursued only in older infants who have not yet corrected spontaneously. However, the severity of their patients' deviations was not discussed in their report, and there was no mention of the presence or absence of functional obstruction. Other proponents of spontaneous resolution describe the deviations in their studies as bends with a smooth, rounded, bulge-like appearance rather than true dislocations of the septal cartilage. 5 Pooniya and Pandey described placement of an endotracheal tube in the more patent nostril to provide an airway. 15 The tube was pulled at 3 weeks of age, and the septal deformity appeared to have corrected spontaneously. Again, the presence or absence of subluxation from the maxillary crest was not discussed. A drawback of this method is that the patient required a prolonged hospital stay while the endotracheal tube was in place. We have found that a closed reduction of dislocated anterior septal cartilage under general anesthesia is a safe and effective way to treat newborn septal deformities, with excellent aesthetic and functional results. Dislocation from the maxillary crest can cause nasal tip deflection and obstruction of the nasal passageway, leading to a multitude of complications in the early days of life. The immediate benefits of a closed reduction include an alleviation of feeding difficulty and noisy breathing, allowing the neonate to obtain adequate nutrition and reducing the effects of upper airway obstruction. Longterm benefits include the prevention of pulmonary hypertension, a reduction in chronic upper airway obstruction and its sequelae (e.g., rhinosinusitis, eustachian tube dysfunction, and otitis media), and facilitation of normal growth and development of the midface.
Factors that should be considered before surgical management include the type of deviation, the degree of obstruction, symptoms of obstruction, the extent of cosmetic deformity, and the family's wishes. As always, the benefits of surgery should be weighed against the risks of exposing a neonate to general anesthesia.
There is significant opportunity for further study in the area of neonatal septal deviation. Most of the literature on this subject is 20 to 30 years old. Randomized, controlled studies and prospective studies are lacking. In case reports of surgical management, including our 2 reports, unilateral nasal packing was left in place for 3 to 16 days to support the healing septum. 9, 12 Unfortunately, this necessitates close airway monitoring in the obligate nasal breather.
The use of septal splinting in place of nasal packing, which is performed successfully in adult septoplasties, could be considered in neonatal patients because it carries the added benefit creating bilateral open nasal cavities postoperatively and, ideally, decreases the need for NICU airway observation. 
